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INTRODUCTION 4"

The effectiveness of an aircraft escape system must be measured by its reliability arid
performance over the entire spectrum of escape condi.ions found both for combat and for
noncombat missions. Comprehensive ejection injury data are routinely collected by the Naval
Safety Center on all non.combat mishaps involving Navy aircraft. These data, a summary of
which is published annually, have been used extensively to analyze general escape problems as
well as to describe injuries from specific ejection seats. Combat ejection information, however,
is not included in these data. The reason is to reduce the burden of administrative labors
during critical combat periods. Consequently, Medical Officers' Reports (MOR's), such as those

* completed for aircraft mishaps at other times, were not required, While the reasoning for this
is valid, it did result in the loss of much valuable information concerning combat escape and
survival.

In October 1971, BioTechnology, Inc., under contract to the Otfie, •f Naval Research,

with technical guidance provided by the Bureau of Medicine and Surgery and the Naval Air
Systems Command initiated a study program to collect and anatyze combat escape and
survival data. The principal objectives of the program were to: (1)identify unique biomedical
problems associated with the escape and survival of Navy aircrewmen under combat conditions
in Southeast Asia, and (2) develop a computerized data base for use in detailed studies of
specific biomedical issues, especially those relating to ejection and survival injuries, escape
equipment, personal protective equipment, rescue problems, and prisoner of war survival,

This study program was accomplished in three phases. The first phase involved the
collection and analysis of escape.through-rescue, data from Navy aircrewmen who ejected atd
were successfully recovered following their air combat mishap in Southeast Asia. The next
phase consisted of collecting and analyzing similar mishap and medical data from repatriated
Navy prisoners of war. The third and final phase invohled the collection and analvsis of the
limited data found to exist for those aviators classified as missing in action (MIA) or killed iii
action (KIA). The presnt report serves two purposes. First, it presents the results of the
MIA/KIA sludy. Second. it combines the MIA/KIA data with results of the first two phases
in order to review the total 'ombat escape and rescue picture.
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PROCEDURES

A discussion of the data collection procedures and a short summary of significant findings

related to each of the individual groups of interest (Recovered, POW, MIA/KIA) will be presented
prior to a discussion of the total combat picture. For more detailed information relating to either

the recovered or prisoner of war groups, the following technical reports, prepared earlier as part of

this effort, should be consulted:

Every, M.G., & Parker, J.F., Jr. A review of problems encountered in
the recovery of Navy aircrewmen under combat conditions.
Prepared for the Office of Naval Research, Washington, D.C.,
June 1973.

Every, M.G.. & Parker, J.F., Jr. Aircraft escape and survival
experiences of Navy prisoners of war. Prepared for the Office of
Naval Research, Washington, D.C., August 1974.

Every, M.G., & Parker, J.F., Jr. Biomedical aspects of aircraft escape
and survival under combat conditions. Prepared for the Office of
Naval Research, Washington, D.C., March 1976.

In order to fix the parameters for this program, the "study population" ' as defined as follows:

Personnel: Navy pilots and aircrewmen -3

Aircraft: Fixed wing jet only; restricted to A-4, A6, A-7,
F.4, F.8, and RA.5C aircraft

Area of Loss: Combat zone of Southeast Asia

Event: Loss caused by or during enemy action

A list of downed Navy aircrewmen whose loss fulfilled the above qualifications, was obtained
from the Center for Naval Analyses. The percent falling into each casualty status from this list

included:

Casualty Group Percent

Recovered (REC) 40

Repatriated prisoners of war (POWs) 23
Missing or killed in action (MIA/KIAs) 37"

Approximately 5 percent of this group was once classified as POWs,
However, they died in captivity so now ere classified as killed in
action,

• " I I I [ I . ... ... ...



Data uolIcution "as acconiplished principally throtigh use (Of all aw iatifln vonhat ast:ialk
report form (see Appendix A) which covered all phases of the emergency sequence. This form'
was slightly modifi.ed for each of the casualty groups depending primarily on whether the
individual was rescued or captured. In order to facilitate comparison with non-combat data
from the Naval Safety Center, every attempt was made to keep these forms compatible with
the Medical Officers' Report of Aircraft Accident. Incident or Ground Accident Form
(Form 3750-7), which is the form required for all non-combat aircraft accidents and incidents.
The RTI forms were pretested on a number of pilots who were not part of the study group.

Injury classifications for this study were made using the coding instructions from
OPNAVINST 375G.6G, as follows:

Major Injury - Any injury requiring five days or more hospitalization and/or "sick in
quarters." Also any of the following, regardless of hospitalization/sick in quarters time:

1. Unconsciousness due to head trauma (transient unconsciousness due to hypoxia, .

hyperventilation, G forcer, etc., are not to be classified as injury).

2. Fractures of any bone except simple fracture of nose or phalanges.

3. Traumatic dislocation of major joints/internal derangement, of the knee.

4. Moderate to severe lacerations resulting in severe hemorrhage, or extensive surgical I
repair.

5. Injury to any internal organ.

6. Any third degree burns. Any second degree burns involving more than fivu (5) percent
of the body surface, Any friction burn regardless of degree that requires less than five
days hospitalization or "sick in quarters" is classified as a minor injury.

Minor Injury - Any injury lvks than major which:

I. Results in the loss of 24 hours from full performance of regularly assigned duties, but

less Ahan five days.

2. Results in loss of regular working time for civilians beyond the day or shift on which

injury (wvurs.

3. Hospitalization for observation not to exceed 48 hours from the time (of admission is

not classified as an injury,

31



No Injury - Minimal injuries which do not meet the criteria for minor injury.

In those cases where injury description and information on days of hospitalization left doubt aSo
to the exact injury classification, the nanratives, days.grounded information, or the aircrewmcn's
own estimate of injtury severity was used to effect a categorization.

For the repatriated prisoner of war aircrewmen, additional injury information was obtained
from medical records on file at the Naval Aerospace Medical Institute (NAMI), Pensacola, Florida.
These medical data were available as part of the "Repatriated Prisoner of War Program". This
program, under the direction of Captain Robert E. Mitchell, MC, USN, is a joint effort between
NAMI and the Center for Prisoner of War Studies, San Diego, California. The program, started in
1972, is a long term study regarding the cause and prognosis of disease in former prisoners of war.

As the injury data were taken by BioTechnology personnel from NAMI files, each injury was

caded in terms of the following: description, specific anatomical location, time, sev(rity, and
probable cause. The coded medical data was then transferred onto 80-column punch cards and
combined with prisoner of war event data already on computer file.

The collection of missing (MIA) and killed (KIA) in action data involved the examination of
various files on these aircrewmen to extract any information relevant to ejection and/or survival
following the air.combat mishap in Southeast Asia. The majority of these data were collected with d,
the help and guidance of Commander J.G. Colgan, USN, at the MIA/KIA Office, Navy Bureau of T

Personnel, Washington, D.C. These recerds included: ONI Intelligence Reports, Commanding
Officer reports, SAP messages, Wingman reports, Repatriated Prisoner of War statements. North
Vietnamese autopsy reports, and Joint Casualty Resolution Center reports. Additional SAR data
were obtained from the Center for Naval Analyses and the Combat Data Information r'enter.
Wright-Patterson Air Force Base, Ohio. In multiplace aircraft, where there was one survivor, data
from that survivor's escape experience was wid to supplement the missing aircrewman's file.

Two hundred and twenty-three MIA/KIA files were examined for evidence of escape or
attempted escape following an air combat mishap. Of these, 73 contained sufficient information for
coding and inclusion into the data bank. The other 150 files had virtually no information relative to
attempted ejection, ejection or survival. These excluded cases are listed i)y aircraft ty
Appendix B, along with the date of mishap and reason for deletion from the study group. Thlse
cases will be discussed later.

4



Information on the 73 crew members whose files were utilized range from very complete injury
information (in some cases extracted from North Vietnamese autopsy reports) to relatively

incomplete information, knowing only that the survivor was down and evading. In addition to theV

MIA/KIA information collected during this phase., complete escape and survival information was
gathered on 31 repatriated prisoners of war from whom data were not collected during the earlier

POW phase. The•,e data were codified and entered into the combat data file maintained at
BioTechnology, Inc., which now includes:

Combat Data Bank No.

Recovered Aircrewmen (REC) 104

Repatriated Prisoners of War (POW) 137

Mising and Killed in Action (MIA/KIA) 73

Total Combat Cases 314

-M M3 o,.5
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RESULTS

I •This section will briefly discuss relevant data and results pertinent to individual casualty status

groups (recovered, repatriated prisoners of war, and missing and killed in act; . Specific findings,

and supporting data, for the Recovered and mie POW groups are presented in three reports cited
earlier. Following the dimcussion of specific casualty groups, event and injury summaries will be

presented as a composite of all groups, reflecting the total combat picture.

Recovered Group

Emergency escape data were collected from Navy aircrewmen forced to eject avid subsequently

recovered following an air combat mishap in Southeast Asia. Included in this group were 85 pilots

plus 1.9 BN's, RAN's, or RIO's. The mean aircraft speed at the time of initial damage was

approximately 415 KIAS. In general, this damage was not so severe as to require immediate escape.

Often this speed was used to gain altitude and to reach a more friendly area prior to ejection. The

time from the onset of the emergency undii ejection was initiated varied from two seconds to sixty

minutes. Thirty-seven percent of the group, however, ejected within three minutes of the initial

aircraft damage. Although many of the pilots were able to bleed off excess speed before ejecting,

the ejection phase still proved to be, by far, the most hazardous in terms of injury. Major injuries

during this phase were primarily due to high speed flail, seat "G" forces and through-the-canopy

type of injuries. The increased incidence of Vail injuiy over that normally found during non-combat

ejection was due primarily to the large number of combat ejections at high speed. In the recovered

combat group, approximately 27 percent ejected at speeds greater than 400 KIAS, whereas only

five percent of the non-combat ejections occur above this speed.

If take-off and landing mishap data are omitted from operational ejectioni altitude curves, l..th

combat (rvc.,'vered) and non-combat data present very simila- relationships. Descent and landing

proved to be r'latively injury free for the comh.,t group. This is due to the following factors:

9 There were fewer pre-ejection and ejection injuries in the recovered group than were found

among the prisoner of war and the missing and killed in action groups. Consequently,

recovered survivors were better able to prepare for landing reducing the risk of incurring

new or compounding existing injuries.

a In genera!, the recoverud group was able to cjeet over less populated areas and were

subjected to significantly less small-arms fire than the omher groups.

0



* Landing inju. ies were minimized because almost 75 percent of the recovered group came
dowt, over open water. While these water landings did produce far fewer imj.Act injurics, i
shroud line and parachute entanglement produced some hazardous situations which often F

resulted in near fatalities.

Those individuals who came down over land faced survival problems somewhat in proportion to
the degree of injury sustained, This situation was compounded by the rugged karst landscape and
dense junglef of Southeast Asia. While heavy vegetation provided some measure of support in terms
of hiding from the enemy, the narratives indicate that this vegetation ultimately proved more of a
hindrance because 4f the problems it created in communicating with rescue vehicles and during the
rescue itself. The subtropical climate eliminated exposure problems. There were several cases. of
evere thirst; however, neither hunger nor dehydration was reported as a detrimental factor by this

group. Parachute entangelment in the trees created some problems because of the height of the trees
in the area. In this group, one of the primary reasons for delay in ejecting was to reach open water.
While the merits of this procedure have been the subject of soma controversy, due to the hazards of
in-water parachute entanglement, the evidence in this study does support the over water ejection in
terms o time and probability of effecting rescue. Aside from the "friendly territory" aspects of
over-water ejection, there were fewer injuries from the landings themselves. On the negative side,
the "feet wet" at all costs attitude undoubtedly led to situations where ejection was unsuccessful S
due to the aircraft being out of the safe ejection envelope or disintegrating prior to the ejection
attempt.

Approximately one quarter of the recovered airmen who landed in the water reported some
degree of post landing parachute entanglement and six reported being pulled down by the sinking
parachute. Three other cases reported entangelment with equipment other than the parachute
asembhN. While there are no statistics as to the number of airmen who were not successful in
untangling themselves, the severity of several of the survivors' entarnglem,,nt situations indicates that
(-quiek assistance was primarily responsible for their being recovered. Many entanglements were made
more perilous by injuries, panic, shock, and poor physical conditioning. Some airmen reported

complete physical exhaustion after a matter of seconds in the entanglement situation. In manyj cases. the impression was left that any further struggling to extricate themselves would have bec-A
impossible.

Over ninety percent of the recoveries reviewed were performed by helicopter during daylight

hours. The dala indicate that night rescues and rescues by vehicles other than .cicopters were no
less effective than were daylight rescues performed by helic.pters. One of the primary difficulties in

the recovery phase was the rescuee's lack of familiarity with the equipment used to hoist him into

7- F. .
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tht rescue craft. In some cases, airmen were not familiar with rescue equipment due to some
luodification which, under conditions of extreme stress, produced confusion oHA of proportion to a

similar situation involving a non-combat rescue. In other cases, downed airmen could not properly

use the resciie devices lowered to them because of injuries. In these cases, acromedical evacuation

personnel had to be lowered to assist, and recovery times weCic accordingly lengthened. Such

operations greatly increased the vulrerability uf the entire rescue team as well as that of the rescuece.
Problems associated with lack of familiarity with rescue devices were indicated less frequently in

later reports, as rescue deices became more standardized and airmen were better indoctrinated in
their use.

Prisoners of , ar

In February and March, 1973, prisoners of war held by the North Vietnamese were repatriated.

Among this group were 137 Navy aircrewmen who had ejected from fixed-wing aircraft. Subsequent

to their official debriefing, each of these repatriated prisoners of war was sent a copy of the

Aviator's Combat Casualty Report Form (Appendix A). One hundred and six questionnaires were
returned completed. Specific medical injury information from the Naval Aerospace Medical
Institute was added to each of these files.

The mean speed at the time of initial aircraft damage for the recovered and prisoner of war

groups was very similar. One major difference during the initial ph&ae of the mishap, however, was

the more extensive structural damage suffered by prisoner of war aircraft. The severity of this
damage allowed POW aircrewmen much less time to slow and control the aircraft before initiating

ejection. This frequently resulted in adverse aircraft attitude which may have produced poor body
position at the time of ejection.

Altitudes at which POW's ejected were similar to those for both the recovered and non-combat
groups Speed at time of ejection for POW's, however, was considcrably higher than for the
recovered group. Over sixty percent of the repatriated POWs ejected at speeds greater than

400 KIAS with twenty-eight percent ejecting at a speed above 500 KIAS. The fact that almost

seventy-five percent of the major injuries for POW's were incurred during the ejection phase
undoubtedly is a function of the high speeds. A breakdown of primary causes of these injuries

include high speed flail (sixty percent), ejection scat."G" forces (fifteen percent), and striking objct

in cockpit (eight percent).



There was a higher incidence of landing injuries among the prisoners of war, including fractures,
severe sprains, and dislocations to the lower extremities. Thew, injuries were attributable both to a
higher percentage of POW's coming down over land and to their landing with existing injuries. Thelanding injury rate, however, was less than migh~t be expected since many of the survivors eame

down in water-illed rice paddies.

The period of time for escape and evasion for POW's was relatively short, with almost ninety
percent of them being captuted within the first thirty minutes. Thie was due to the immediacy of

escape and the. large number of injuries sustained during the ejection sequence which limited the
airerewman's ability to effectively escape and evade.

For the captured survivor, any injury takes on special significance, particularly under the
conditions found in Southeast Asia. Medical treatment to major wounds, if given at all, was

generally substandard. Many times, wounds were used for the purpose of tortu:re and, in all
probability, many aircrewmen died from what would normally be, considered a non.fatal injury.
Many of these injuries were so severe that prisoners of war experienced years of agonizing pain,

serious infection, and idtimately, permanent disability. Consequently, when capture and
imprisonment are possible outcomes of combat operations, it is important to do whatever one can

before the fact to minimize potential for injury during aircraft escape.

Missing and Killed in Action (MIA/KIA) Group

Although the escape injury rates for the recovered and prisoner of war groups were very high,

they nevertheless represented successful operation of the escape system. In order to determine the
true effectiveness of these systems and procedures, it was neccssiary to gather data on those missing
and killed in action to determine to what, if any, extent the escape system might have been involved

as a cause in these losses. These losses would represent the "failure" end of the continuumu

describing escape and rescue system t iivencss.

Reports dealing with two hundred and tweity-three individuals classified as missing in action,

killed in action, died in captivity, or presumed killed in action were examined. The one hundred ,'nd
fifts cases which had little or no information concerning ejection or attempted ejection

(Appendix B) did, however, possess mishap data which is relative to conditions surrounding escape

and is perhaps applicable to defining thc type of escape system 'ceded under combat conditions.

Some summary comments on these excluded cases include:

o In the majority of these cases, the severity of aircraft darnage or time prior to impact would,

il all probability, have precluded successful escape utili7ing 4urrent ejection svsthms.



* In man~y of these case,,, thcre wvas knownt to be good radio communications. In nione of tlwsvq
cases wae there any definite report of malfunction of the ejection system.

* There were fewer than ten known cases where it appeared the aircrewman had time and
should have ejected. In rione of these cases is there any indication that the airerewnien
attempted to eject.

* Of the thirty-five mishaps involving doial-place aircraft, in only three cases did one member
eject and survive. In the other thirty-two aircraft, there is no evidence of ejection. Nor isI
there any information as to what happened to the other three aircrewmen who were in
those aircraft with the surviving individuals.

Seventy-three MIA/KIA airorewnien had enough data in their files to be included in the combat
escape data bank. Within this group, some fifty-eight aircrewmen ejected or probably ejected and
fifteen probably did not eject. The injury status of the group known to eject is given in Table 1.
Mary of the aircrewmen who survived ejeetion wcre. killed during capture, died a, a result of
ejec 'ion injuries, and/or died from a subsequent lack of medical attention. By the end of the mishap
(including escape and evasion) there is reasonable evidence that at least fifton ofth grou wre

dead. There is no information on another fifteen, and seven were probably alive when captured,
later dying during some stage of captivity.

Table]I

Ejection Injury Status of Navy MIA/KIA
Aircrewnien Known to Eject

Injury Status Number 1
Major or Probably Major I1I
Minor or Probably Minor 13
None 2
Unknuwn 23

TOTAL 58

The known ejection speeds for the missing and killed in action group wer'! stomewAh.t fa~ttr thkan
those for the prisoners of war, w~ith approximately seventy-two percent ejectil'g at speeds greater E
thtan 400 KIAS. As would bv expected from these high eject-ion speuds, the ejection injiiry rates

were greater than for the prisoner of war group (Table 2).

10



Table 2

Known Ejection Injury Rate of MIA/KIA Group
Compared with POW Group

Dogres of Ejection Injury - I
Fatal or Major Minor None

MIA/KIA Group 57% 37% 6%

Pulsoner.of.War 43% 19% 38%
Group

The populatioln density and terrain at parachute landing sites for the MIA/KIA group were

critical factors in determining survival following ejection. Approximately 25 percent came down

over open ocean. However, for this group, this did not prove optimal for rescue. Some ejected too
close to the coast and were captured by enemy boats; some were fatally wounded during descent;

antd some for a variety of reasons drowned prior to rescue. The inability of many of these
alrcrewmen to reach a more suitable ejection site was due to the catastrophic structural damage
guffered by many while on target. Also, when ejection was necessary over highly populated and well

defended areas, parachute descent was often through intense 37 millimeter, 57 millimeter and/or
small arms fire. Landing in these areas was usually accompanied by rapid capture and mistreatment

from a terrified or vengeful local populace.

It would be impossible to document all of the survival problems affecting these killed and
missing aircrewmen. An excellent summary of many of these difficulties was presented by

Lieutenant Commander George Th,,mas Coker, USN, appearing before the Board of Directors of
the National League of Families of American Prisoners and Missing in Southeast Asia. Parts of this

statement are so applicable to post ejection survival problems in Southeast Asia, they are included
as Appendix C of this report.

Search and rescue efforts were initiated in almost all cases where there was any evidence of

survival. Table 3 lists the results of the SAR. efforts for these individuals. When rescues were

attempted, they were often conducted Linder intense enemy fire. In almost half of these attempted
rescues, there was either loss of or rno visual or voice contact with the survivor during any of the

SAR effort.

I!
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Table 3
Results of Search and Rescue (SAR)
Efforts on MIA/KA Cases (N=73)

SAR Outcome Percent

Search Initiated, unsuccessful 53%

SAR not Initiated 23%

Survivor contact made, pick up
unuccsful 16%

Pick up acomplished, DOA SAR vehicle 1%

Unknown 8%,!

Combined Combat Data (RE(, POW, MIA/KIA)

In this section, data from the recovered, prisoner of war, and the missing and killed in action

groups have been combined to present a composite picture of escape conditions and biomedical

issues relating to the Navy air combat mishap. It is recognized that within this total combat group

there is unequal representation for the different casualty status groups.

The ratios of aircraft type making up the combat sample used in this report are quite close to

the ratio of losses found for all aircraft in Southeast Asia combat (Table 4). The largest difference in

these ratios is found in the A.6 aircraft. This is due primarily to the large number of these aircraft

which were downed with no information concerning the status of either aircrewman. In two place

aircraft there was an almost even balance, with 70 pilots and 71 RIOs, RANs or BNs completing the

questionnaire.

Table 4

Comparison of Total Navy Aircraft
Southeast Asia Losses with Ratios

Utilized in Study Group

Actual Percent Making Up Percentages Making Up
A__ircraft NveV Losses in SE Asia STI Study Group Sample

A4 32 34
A.4 17 11

SF-4 23 25

RA-SC 6 8

Table 5 shows the elapsed time from initial aircraft damage until escape was initiated. These
times had a definite bearing cn ejection injury rates. Forty-five percent of those aircrewmcn ejecting

12



in the first ten seconds sustained a major ejection injury. For the group which had morc than vici

seconds prior to ejection, the major ejection injury rate was 29 percent.

Table 5

Time from Initial Emergei • Until

Escape Was Initiated (Total Navy Combat)

1.10 11-20 2140 1-10 10430 3040 No Am,
oe. ne. s0c mrin. mlin. mini. Unknown

Numberof M 14 54 87 24 4 71
Aircraft

Percent o( (24.7) 1516) (22.2) (35.8) (9.9) (17)
Total

The very nature of combat operations dictates that most aircraft will sustain their initial damage

at speeds in excess of 400 KIAS. Because of the destructive ability of present anti-aircraft weapons,

this damage often disintegrates th.ý aircraft or throws it immediately into tumbling and/or spinning.

The "G" forces associated with these maneuvers may either prevent the aircrewman from ejecting

or put him in such poor body position that he is highly susceptible to injury from striking objects or

from adverse "G" forces during ejection.

In the two hundred and twenty three missing and killed in action cases examined, less than two

percent showed evidence that there might have been some problem in initiating ejection. There were

no reports of any kind of problems in the operation of the escape system. Among the recovered and

prisoner of war groups, some difficulties were reported in intiating ejection and/or canopy removal.

However, all of these systems eventually worked at least well enough to allow a successful escape.

There were cases of survivors reporting non-ejection of the other aircraft occupant. However, in

almost all of these cases it appears that the non-survivor was either incapacitated or dead while still

in the aircraft.

A breakdown of all known fatal and major injuries by time of occurrence during the mishap is

given in Table 6. Ther, were 33 major injuries not included in this chart because the time of

occurrence was unknown. This was especially true for survivors who suffered long-term

unconsciousness during the escape. The five percent listed as having died in the crash were thome

individuals who sustained multiple extreme injuries and were thought to have had some chance to

escape. These data include none of the cases from Appendix B.

13



Tahlc 6

Time of (0C'currcni:v of Known Major Injuries
Incurred During Mishap (215 Major Injuries)*

Pion Descti Escape and Known During
Eletion and Lding Evalon Capture

20% 00% 15% 2% 3% 2

Thore were an additional 33 Major Injuries In this group the time of occurrence of which are unknown.

Pre.Ejection

Before discussing pre-ejection major and fatal injuries, some mention must be made concerning

injuries that might have been incurred during this phase by those missing or killed in action. Because
(if their casutalty status, most of the missing and killed in action had little or no chance to report
pre-ejection injuries. However, due to the severity of aircraft damage, there is a real probability that
many of these crewmen suffered in-the-cockpit injuries which proved fatal of which incapacitated
them to the point where ejection was impossible. Consequently, the figures for pre-ejection injury
throughout this report are, in all likelhood, considerably lower than what would be actually found
in combat.

Known pre-ejection injuries made up 20 percent of the total major and fatal injuries to the
downed aircrewmen. The more serious injuries were to the head and extremities. They included
severe lacerations from shrapnel or aircraft explosion and severe burns from cockpit fires as a result
of damage to the aircraft. These injuries also included traumatic amputation of an extremity,

blindness resulting from burns, and long-term unconsciousness. The unconsciousness certainly
reduced any chance of escape. Burns proved especially serious in that they hampered use of escape
and survival equipment and were especially prone to infection during captivity. Many burns to the
hands and arms were made more severe because aircrewmen were riot wearing gloves and/or had the
sleeves of the flight suit rolled up.

Ejection

Known combat ejection speeds are listed by aircraft type in Table 7 and by casualty status
group in Table 54. In this table, significant differences are shown in the percentage of ejections over
400 KIAS among the three groups (recovered - 26.5%, prisoner of war - 60.9%. and missing and
killed in action - 70.8%). These. percentages are especially noteworthy when one considers that
only five percent of non-combat ejections occur at over 400 knots. The combined ejection speeds
are plotted and compared against non-combat speeds in Figure I.
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Tahle 8

Known Ejection Speeds versus
Casualty Status (Non Fatal Ejections)

Casualty Status Percent

Recovered POW'S MIA/ICA Toa ord
(110am (408.) POW'S Non-Combat

(1020m) _________ MIA/KA'S

0-99 0 0 0 0 6.,

100-109 13.7 4.3 0 7.9 42.*

200-290 41.2 14.0 12.5 25.5 34.5

3M0399 18.6 21,6 16.7 19.8 11.4

400-409 20.6 32.111 33.3 27.6 3.9

SW andOver 5.9 27.6 37.5 19.3 1.11

LEGEND

_________________Combat Data

,gue~muhI~uhmeuumgmuIOparational Noncombat Date

30

20

I U 10

0 100 10 200 250 300 350 400 499 Soo

to to to to to to to to to &I

99 149 19 249 299 349 399 449 499 Over

SPEED IKIAS)

Figure 1. Combat versus non-ecrmbat ejection speeds.
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Tihe high ejc('tioi swecds encounh'red during 4'orulat were tilt primary reason for the wiu(dblasi
and extremity flail injuries. While windblast normally results in only minor injuries to soft tissue,%
flail injury is much more serious, resulting from the summation of forces over larger areas which inI
turn produces differential decelerations of the extremities relative to the torso and seat. Windblast

injuries from high Q forces normally result o;,ly in petechial and subeonjuctival hemorrhages, whilec!
flailing may cause unconsciousness, fatal brain damage, fractures, and joint dislocations to the
extremities. Sixty percent of all major injuries were incurred during the ejection phase. This was due|•

i large part to the high incidence of major flail injury. The ejection speeds and altitudes of all
major fatal flail injury iricidences are plotted in Figure 2. All speeds and altitudes where there i•as •i

no or minor flail injury were plotted in Figure 3. The increasing frequency of major flail injury with [i
increasing speed is readily apparent when the incidence of injury is plotted against ejection speed! •E[

(Figure 4).' •

Extremity restraints were found to have a marked efcect on lowering the incidence of flail ••

injury. Ejection seats with leg restraints showed a considerable decrease (3.4% lower extremity flail :•
rate) in the frequency of lower extremity flail injury as opposed to those seats with no lower :•i <
extremity restraints (20 percent lower extremity injury).• i

There were some problems of high "G" decelerative forces which produced "reversible •i•
incapacitation." This incapacitation can be rather prolonged and highly incompatible with •:
parachute landings in the open ocean or in flooded rice paddies,. T

The A-6 major injury rate during ejection was considerably higher than for other aircraft. Many,

of the A-6 injuries were due to striking the canopy or canopy structures. These injuries included
fractures and other impact type injuries and severe lacerations from the canopy. The ejection major
injury rate for those A-6 airerewmen who ejec'ted through the canopy was almost 50 percent,

compared with no major injuries for those crewmen who jettisoned the canopy prior to escape."
Table 9 lists, by aircraft type, the percentage of air, rewmen for whom there is no ejection or escape
information. This tabh' is listed here be(cause of tlw high percentage found in the A-6 aircraft.
Unfortunately, there is no way of telling if this laqck of information is somehow related to the high
inju.ry/steverity rates associated with through th(' canopy ('j{ction, or is due solely to the
vulnerability of an; aircraift going low through h, :lvv flac.k, wings loaded with "thousand-pounders."

There did not appear to Ie any great diffe~rence in the' incidence of major flail injury with thc
. various methods of ejection seat initiation, e.g.. seat pan handle vs. face curtain. This, in all
i_ ~probability, is due to the Q forces which, in• these higlt speed ejec.tions, may impair one's ability to

maintain a grip on either device. Tthere art'. however, indtieafion~s, in most part taken from the
indepth POW medical studie's, that tte iucti(hltucc of niajor ,.pinal e'(. mpnr',si{)n injury is sulbstan tMIav
higher among personne.I who ii tilizcd the, seat pan handhe to initiate ejc(tio..
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PERCENT Go

FLAIL
INJURY too - .

39%

40-p

30.11

24ECI iON SPEF D (KIAE

figu~'e 6 ~nicene e of Mejor fblA iiijury via epectioff speed." (Tota .obait)

I Navy C~ombat ifirerewm'ý,n''.~j Whom.There is No
T~a(Byý Aircrit Type)N5

*A-4 A-11 F4' FA4 .A5c

32 2%23% 24% WW% 22%.

Singi~ Place A/C MUMItNpGc A/C

Over ten, nercent of the combat personnel sustained A mejor spina! compiessiori injury during
.Jection. There is no iiscernible pattern a., to thie role playcd by va~t chairge or by method of s',!at

in.;iat-onrm 7ln.,aii~ing these inj'aries. Ak, disv-u!sed p~evicausly, however, being out of prope~r. position
diuring ejection definitely incvre~ses the !hpinces o!.qustairking a major spinal eorn~resgion injury. TI,(,
aircraft 2ttitude at time. of ejecticti (Table 10), with itF obvious uffeet oni the body position of the
pilot, atte~tt to *he importance of being in the proper ejection position in ordeýr te estichance6 of
in~ury at the tlimic of aircraft escape.

The most imporiaot aspects of incorrect 1.ody position during ejection are having the ;nack !wa-,

*from the sea. anti/or ha~ving a space 1t,.tween (he buttorks and seat at 1he time of epjtctl(IlI. Fipl-e 5
*illustra~is the type of injury -*hich can -nsu~lt troni 'lie. seat striking the tipper jiortit.n of th log

when i: is raised off the ecat at the moment of sea! ficing.
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Table 10

Aircraft Attitude at Time of Ejection
versus Degree of Ejection Injury Associated with That E~scape

Percent of Combat j Percent Receiving Fatal or
Aircraft Attitude Group Ejecting at Major Election Injury When

_______________That Attitude Ejcting at TiAM Altitude5

Stua gt & vew 14% 22%31
Not Level 41% 29%
Out of Control~ 45%40

*Inicludes no. up or down, right or left bank
Includes spips, Inverted, rolling, tumbling, muthing and/Or difintagreting

Figure 5. X-Ray of leg fracture caused

by leg being slighitly raiised oft seat pan

dit-irig scat ejectiomn.
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The high incidence of spinal compression fractures, due to incorrect body positioo was reported
by Chubb, et al. 1965, in an analysis of 729 USAF ejections. Of the 133 crewmen in this group
known to be in other than the correct body position, 14 percent received spinal fractures. Only
1.1 percent of the 539 who felt they were in the proper position received a fracture. In the group

N
known to be erect but under the influence of negative "G" forces, 11.9 percent received spinal
fractures. It is felt that the combat body position information at time of ejection was not detailed

{! enough to directly correlate with these data. However, a review of those severe and multiple spinal
[ compression fractures incurred in combat indicate the vast majority did happen when the

aircrewman was out of proper ejection position during the escape.

Descent and Landing

This phase of the mishap was responsible for approximately 13 percent of the known fatal and 7

major injuries. It is suspected, however, that the descent phase was, in all probability, responsible
'for many more fatalities than would be anticipated from non-combat experience. This iý due
primarily to the amount of anti-aircraft and small arms fire directed at aircrel4 men during parachute
descent. There is no way of knowing the number of aircrewmen who survived ejection only to
receive a fatal wound from this fire during descent, or -whose parachute was so severely damaged
that the descent rate proved fatal. The many reports from survivors who did come. down through
intense fire and from wingmen who watched other aircrewmen going down through it, attest to its
lethal intensity.

Parachute opening shock was reported as severe by 20 percent of the survivors and as being
responsible for a number of major, injuries including severe strains and contusions. Structural
damage to parachutes during thes high-speed openings was such as to possibly be responsible for

some rates of descent which pinved fatal. Dahnke (1976) describes high-speed parachute opet:ing
tests (200-300 KEAS) which were conducted to determine parachute system integrity and the
effects of acceleration and opening shock levels with regard to hummi injuries. These results showed

S #1-e high speed parachute openings produced a high incidence of major/catastrophic damage to the
canopy. In addition to catiopy damage, this report discusses a number of parachute system
problems which were encountered. The windblast integrity of all systems left much to be desired.
This was evidenced by risers pulling out of the pack, excessive pack motion due to windblast, failure
of the pack interface attachment to the survival kit, and risers blown down over the shoulders.

From combat ejection reports obtained in the present study, the major landing injury rate for

survivors sustaining missing or torn parachute panels was approximately 31/2 times the rate of those
who had minimal or no damage to the parachute. Five individuals reported being struck by the

drogue slug.
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Parachute-landing terrain had a significant influence on the ultimate casualty status of an

aircrewman (Table 11). For those who came down over water, landing injuries were negligible.
Some prohlems which may have negated immediate survival, however, include (a) being unconscious
or dazed, (b) pre.existing injuries preventing actuation of flotation and signaling equipment, and

(c) shroudline and parachute entanglement. It is felt that many of these difficulties were directly
responsible for the loss of MIAs and KIAs who came down over water. Those individuals who came
down over open ocean uninjrted and able to cope with entanglement problems stood, as will be

discussed later, an excellent chance of being recovered by friendly forces. Coming down over

relatively unpopulated open land generally favured immediate survival but greatly increased the
chances of being captured. The type of terrain often dictated the type of landing injury. Rice

paddieswere perhaps the best, if the crewman was conscious. The rocky karst-type terrain often led .
to severe fractures, sprains, and dislocations of the leg, as well as spinmal compression fractures from
sit-down landings. Severe lacerations and contusions were incurred during descent through trees, or

from being dragged over rocky terrain following landing.

Escape and Evasion

The period of time between parachute landing and recovery, capture, or death represents the

escape and evasion phase. Unfortunately, the ultimate success of this phase is often governed by
variables outside any control of the aircrewman. The type of catastrophic damage to the aircraft

which occurs under combat conditions often severely limits the time prior to escape. This time is
especially precious because it can be used to find a more suitable landing terrain, increase the

distance from the target area, prepare for ejection, and contact search and rescue forces. For the
uninjured survivor, the heavy jungle terrain of Southeast Asia could provide ideal cover for escape

and evasion. This same jungle terrain, however, often limited the location and rescue of downed

aircrewmen because of the decreased performance of signaling devices in this environment.

A severely injured nian ejecting into heavy jungle will probably stand little chance of rescue or

even capturf, under the conditions found in Southeast Asia. Major injuries limit survival under any

circunmstances. However, for a critically wounded aircrewman to have any chance for survival, under

these conditions, it was imperative that he receive irmnnediate medical attention either through

reseie by friendly forces or through immediate capture by organized militia near a medical facility.
The sur"ival rates among those captured appear to be related less to the actual severity of injuries

rec'ived than to the accessibility of a medical facility. Men captured in the jungle died fromn

infections of slight scratches while other survived with massive injuries because they received tit least

some medical attention. Airerewmen who were captured with sevwre burns, lacerations or an injury

requiring ampitation of a limb stood very little chance (if surviving under these ct.mditions. Capture

i n a rernote area some distance from Hanoi greatly decreased the chances of survival due to

infection raWes. treatment, and the sin ý transport of prisoners back to the Hanoi area.
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Search and Rescue (SAR)

In the first 30 minutes almost 75 percent of those individuals ejecting ov.r open water were
rescued as opposed to five percent of those ejecting over land. During this same 30 minute period.
over 90 percent of the prisoners of war had become captured (Figure 6). In-water recoveries were,

for the most part, accomplished with minimal difficulty. Some of the more common problems
which did occur included parachute or shroud line entanglement, helicopter downwash, and

unfamiliarity with recovery equipment. Very seldom were there any problems with enemy gunfire.

Search and rescue operations over land were more often than not highly hazardous operations
with rescue helicopters being subject to intense gunfire during the recovery. The situation is made

worse when a survivor has sustained an injury which makes him unable to assist during the recovery.
Location of the downed survivor often proved to be arduous, especially under thick jungle canopy

which made it a problem to isolate the survivor. Location was made even more difficult because of

the extensive use of false radio messages by the enemy in an attempt to down SAR vehicles.

The heavy jungle terrain often compounded existing injuries during the recovery process. The

very nature of combat recovery (quick-in, quick-out conditions) exposes the injured survivor to J

extraction conditions which may readily cause new injuries or compounds existing ones as he is

lifted through the forest canopy.

Escape Injuries (General)

It has been demonstrated that combat ejections result in a large number of major injuries, the

consequences of which severely affect the success of escape and evasion or rescue, and increase

chances of capture. The major injury rates among the various casualty groups were: Re-

covered - 29 percent, Prisoner of War - 53 percent, and, if fatalities are considered as major

injuries, Missing and Killed in Action - 100 percent. These figures, when combined to cover all

Navy aircrewmen downed as a result of an air combat mishap in Southeast Asia, result in:

Major injury resulting in fatality 36%* -

Major injury with survival 24%

Minor or no injury 40%

Approximately twice the current major-fatal injury rate for non-
combat ejections 1971 - 1975 * 30%.

While the importance of minor injuries has not been stressed in this report, it should he noted

that under humid jungle conditions and/or the unsanitary conditions found in captivity, the

infection rate of these wounds may easily affect survival chances.

Table 12 lists the locations of major injuries by reported time of occurrence. A description of

these injuries is listed in Table 13. The types and severity of these injuries are relevant in

determining the kind of rescue technique which should be employed, the degree of first aid

knowledge necessary for the rescue crewmen, and the type of medical support equipment which

should be carried in a rescue vehicle.
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Table 13

Description and Frequence of Occurrence
of Known Major Injuries* Incurred Durir1'- Mishap

(Total Navy Combat Group)

NumberInjury Times Reported

Fractures ITotal 97)
Simple 49
Spinal Compression 28
Non-Specific ¶6
Compound or Comminuted 4

Lacerations or open wounds 29
Dislocations 27

Burns (severe) 1s
Unconsciousness (severe) 1
Torn Muscles or Ligaments 10
Sprains or Strains (severe) 4

Contusions or Hemnatomas 4
Infection or Disease 4

Amputation 2

Abrasion 1

Concussion 1
Hemorrhage (internal) 1

(There were 6 known losses from drowning) (multiple Extreme Injuries
were not included in this list.)
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SUMMARY

This report presents an overview of thL biomedical issues found with Navy aircrewmen forced to
make an emergency escape from fixed-wing aircraft during combat operations in Southeast Asia.
The information was obtained in three phases of a larger study programn, each phase dealing with
one of the following casualty groups:

Study Group Number

Recovered foilowing ejection 104

Prieon.rof vat, subsequently repatriated 137

Miwing In vcdon, Killed lIn &t-on 73

Total Combat Cases Studied 314

Combat Escape Conditions

A major objective of the study was to review the conditions under which an emergency aircraft
escape is made in combat and to compare this with non-combat escape circumstances. Along most
dimensions, it was found that a combat escape is indeed "unique" and that it subjects an
aircrewman to stresses considerably more severe than the average non-combat ejection. The
differences of most consequence include:

Non Recovered Repatriated MIA/K IA
Combat Combat POW's

Mean Election 213 302 407 453
Speed (KIAS) (1968-1972)

Mean time
from Emergency Unk. 12 min. 1 min. Unk.
to Ejection

Percent of
in-water rescues 61% 43% N.A. N.A.
accomplished in (1963-1967)
less than 30
minutes

Injury Status

Under non-.ombal conditions. over 80 percent of the survivors ot an emergeticy escape
routinely arc recovered either with minor injury or with nio injury at all. This is not the ease wi tIl a

combat escape. Ilhre the injury condition of the survivor is much worse. Furt;wr. the fact that he is

injured reduces his ehances of |being res'ued and his chawces for survival if capturld.
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Navy aircrewmen who ejected during the Southeast Asia conflict met with the following
consequences: F,

Total Population Post Ejection Status Percent "

Rescued with minor or no Injury 28

Rescued with major injury 12

Captured with minor or no Injury (R POW's) 11
CMptured with major injury 12

Missing or killed in action 37

TOTAL 100

Concluding Comments

The organization of the combat escape program, the acquisition of the data, the preparation and
review of the findings, all took place over roughly a five.year period. During this time, a number of
ideas and conclusions were formulated, some supported entirely by the data and others based only
on what one presumes is an increasing "feel" for the situation. The following is the author's

more.or.less subjective evaluation of the current Navy escape process.

The above statistics show that almost three-fourths of the combat mishaps result in
"unsuccessful escapes" in the sense that the aircrewman was not returned to his unit in good

condition. Yet, from the data available, and considering all the adverse conditions surrounding the
mishaps - these escape systems worked as designed and remarkably well. Very few fatalities could
be attributed directly to mechanical failure of an escape system, and most of the major injuries
during ejection were a result of being close to, or exceeding, the airspeed limits of a safe ejection
envelope.

Undoubtedly modification of present ejection systems, such as better extremity restraints,
could slightly decrease ejection injury rates. Also, improved survival and life support equipment,

especially in the areas of automatic parachute release, and life vest inflators, would save more lives,

these measures, however, would not radically alter the type of losses described above.

To significantly improve the combat return rate will require major changes in the philosophy of
escape, in current escape systems, and in search and rescue equipment and procedures. These escape
systems must ive the survivor khe time and capability to reach an area where the chances of

immediate capture will be decreased and the probability of safe location and rescue by friendly
forces optimized. The new SAR systems must incorporate the latest in survivor locator equipment
with dedicated SAR rescue vehicles.

30
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The decision to incorporate costly new systems such as these will not be an easy one. However,
escape in combat must be weighed against all of the economic, moral and political issues dealing
with non-returned aviators, prisoners of war, and non.returned killed-in-action personnel. The safe 5
recovery of Navy aircrewmen in future, combat will require new procedures, new equipment and,
most of all, new thinking. At the moment, advances in the technology of high speed escape and
recovery do not match the rapid advances in aircraft design. -S.
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Aviation Combat Casualty Pag 1 of 91

Report Form BTI 73 -

1, IDENTIFICATION & EVENT DATA

Nam Dt Service No.

Prowint Addrew Telephone No,
AC

Doa of i.sha sModel A/C NO. of Occupants

Personnel Data (On date of mishap) I'

Aga lsgh t - Weight Flank

Inches pounds

Miolons Flown

24 Hours Prilo o Mishap 48 Hours Prior to Mishap .

Number Number Hours Number Number Hours

Hours 'ept

24 Hours Prior to Mihaph 48 Hours Prior to Mishap

Flight Data (At time uf initial aircraft damage' ,

Terrain Clemounce Cabin Altitude Height above Sea Level Speed

feet feet fiat

Aircraft Attituda Time of d4V (loc.) CIouO Conditions

2. INJURY DATA

Iniuries Occurring During Mishap

L ocatiot Description i
Se odel

Upper fxteernitlg _

Spine

Torso

Lower E'tremities

Other

'Code for Time rif InjurVy
P - Pro-electiorn A = After Descen.

E D During Election R = flurtIng Capture
0 - Dwring Oerachute D.scent

Degree of ini',ryt ct Tirne of Ceature

L] Major El Minor Li None

Se ttarl.ori she~t for dsscrlfltlc~n Wiisasa use bemt estimate),
Enclosu,,, (1)

I 2\ -



Aviation Combat Casualty Paige 2 of 9

Report Form BTI 73 -

NARRATIVE: Please give running account of the episode, including events leading to the. Incident (mission factors, unless classified), aircrAift dasmage,
events prior to ejection, election factors, descent, and survive!, (Use back of psge as tequired)

N.
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Report Fcrm BTl73 -

3. EJECTION & DESCENT DATA
Election Data

Location In Aircraft ifor multiple "aat)

Method of Escape: Elected Saillad out QCrasht landed

EXITUSEDORDER OF ESCAPE list, 2nd, .tc.1

0 1. Normal Exit 134. Other

u 2. Ejcted Through Canopy 5. Unknown

E13. Emnergency Exit
Narrative on Reawrn., and Sequence for Ejection

UUM"ICATOO 1MANDIlR TO ESCAPE AIRCRAFT ATTITUDE AT TIME OP ESCAPIE

1 . DISTRESS SIGNAL TRANSMITTED Mh in flight or after Crash,, ditching, #Jr.)

E 2. POSITION FIX TRANSMITTED NOSE UP NOSE DOWN _____ DEGREES

3.114FOIC IF MAUA)RIHTBAKLEFT BANK DtOREPS

4. EMERGENCY IFF (AUTOMATIC) ,NS ONSI F. DISINTEGRATION

11 . HOME C. OSCILLATING SPIN H. NUSIIINO

____________ NMBE OPPREYOUS [ D. ROLLING U 2. UNKNOWN

D E TUMBLING El Y. OTHER (TIESCRIOE)______
EJECTIONS __________ M911GENCY BAILOUT$ ______

OTIIER PARACHUTF JUMP$ (TRAMINIG, SXYOIVIN,. arC.) _______ _______ _____________________

TERRAIN OF PARACUTE LANDING OR CRASH SITE 1.1ECTION SEAT/PARACHUTE TRAINING
(Not trgLLared for ,.aijenj ers who had no cporuiaity to ex ape)

?more than one 'may be applicable) TOTAL HOI~iS DATE OF LAST
TYPE OF TRAINN~O INI TRAINING TRAINING ROLE

Mi A -OPEN SEA LiKBULIN]
L-ECTURES/DEMONSI RATIONS

B -LARGE LAKE9 L -FLIGHT DECK1 TRAINING FIL.MS

UNARMED EJECTION SEAT
C -RIVER M. D ENS! WOODS ARMED SEATON TOWER NO.

Li - DEEP WATER, OTHI'R 7 N.- IN TREES$ JUMP SCNOOL
r1 r1PARASAIL TRAININU

E - SHALLOW WATER T THROUGH TREES-
OTHER(PCF)_____

01P16EP SNOW El P.- RAVINE/STEEP SLOPE -I SEIY

'User ode, below to trditewe role- t.jnsnA played ga lthi mt aop.
0I o* THICK Ice 0] 0 ROCKS 0 - NO IMPORTANCE 3. LACK OF' TRAINING FACTOR

H N- UAR501'/'.AMP/hI.JD [] Of. IN/NEAR FIREBALL I -TRAI'L..40 DEFINITE HETLP d. LACK I)F TRAINING POSS1IMLE FACTOR

2 -TRAINING POSSIBLE NKLP 9. TRAININU MOLE UINKNOWN

U U. HARD GROUND [l 6 -DESERT

J.-SOFTOGROUNO []. y -UNICNOWN

ElI Z .OTHER _______

.iMI.E
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_________________________EGRESS DIFFICULTIES
Did Ycu Experli.-ce Any Difficulties Due To; yes Deawription (When? - Where?)

1. Buffeting __________________________
2, 0 Forces ________________________
3. Windblest__________________________________

4, Ileat Pinos Not Removed_________________________
U' D~fficulty Locating Canopy Jettison Mechanism_________ _______________

7. Iý61tpeored By Equipment (Include Body Armor) __________________________

8, Hasloperad By InjuriaP_________________________
9. Difficulty Releasing Canlopyo/Hatch ______________________ _____ ____________

10. _Falhjins To Releaem Canopy/Hatch______ _________________

11. Dliol~ulty Locatislng/Raeching Normal Ejection Meschaniosm __________________________

1t. Diff icolsty Locating/Reaching Alternate Election Mechanism_____________ ____________

13. Face Curtain f-'siiad To Actil-*9~ Seat _____________________

14. Face Curtain Problem (Locating, Reaching, Etc- I___________________

*16, Seat Pan Firing Handle Failed To Activate Seat _________________

16. Seat Pen Firing Handle Problem I Locatirig, Etc.) ___ ___________

17. Canopy Jettison Probian7!
13, Canopy Jettison Faiiure (Automatic Means)______ ______________________

19. Could Not Opion Canopy/Hatch____ __________ _______

20. 01"cultV Rsohngalnqtrsitra_ _ _

21. Difficul~vtspt~ai~ng ritslch/Exlst-Obsotructions _____ ________________

22, Difficulty R4.ihing lHatch/ExcIt- Injuries _________________________

23. Dhticultv, iiaaching Hatc'i/Exit-A/C Attitude____________________________
'24. Difficulty Reavloling Hatdh/Ekit-Equipmant Hangup

3?5. Pinned Down In A/C (Other Than Equipmnent Hangup) _______________________ __

* ~~~26. ConfusionJPanic/')l-jorlentetinn______________________________
27. Darknosou-Nd Visual Reference ____________________ _____

28. Fird/Smfokeo/Fusol __________________

9.Aithropometric Problem (Silte/Uuild)
*30. Personal Equipment Factor (Ottler Then Hangup) __________________________

31. Upper Extremitias Hit Cockpit Structures ___________________________

32. Lower Extremities Hit Cockpit Structures _____ ________________________
33. Man Struck Canopy/Canopy lew ________________

34. Struck External Surface of Aircraft
36. Fliliing - Upper Extremitiaes______ __ _________________ _____

36. Flaiiing - Lower r~xtremitims
37. Drogue Slug Swinging At Man
38. Drogue Slug Struck Won_____________ ____________

39. Man Struck By Other Equipment_______ __________

40-. Mn Struc-k By Seat ____ ____

41. Seat Separation Difficulty________

42. Seat/Parachute Entanglorement___ ____________ _________ ______

43. Man Tangled In Chute Risers - Major _________________ ___

"4. Men Tangled In Chute Flo are - Minor

45. Parachute Line Ovujr____________

46. Man Held On To Se3t _________ __________________

47. Tumbling/SPInining_______ _____ ____________________

48. Parachute Did Not Open _____

49. Parachute Streamd450. Inadvertent Dopening Of Lasp Belt
61. Failure Of Lap Belt To open___ _____ _____ _____

62. Inrua*hing Water _______

54. Urocomscioug/Dazed

53. OtherI

A.5
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flepwrt Form STI 73 -

. .

(Compler for all infltikl ueupirs anid ejections) RIMOVAL OF AIRCRAFT CANOPY fCo>muted)

TIME FROM EMERGENCY UNTIL ISCAP I AT"IMPT WAS INITIATED
0. METHOD

HOURS - ,, MINUTES ,, SECONDS
DLAYININITIAINo, ESCAPET.0. DEFINITELY NOY AT TEMPTED E] ,. ARM REST/L.EO &RACE

DELA IN ATEMPTIATING ECP OUR ToU
1k R O LE M A TIT U D [ J . A C CO M PL ISH ED U

OVERCOME ,MOSLE S. LOSING U 
2, FACE CURTAIN

--EACH FIENN 2. ATTEMPTED (UNSUCCESSFUL) 3 2. SEAT PAN HANDLE

3AVOI U I L 3. UNKNOWN IF ATTEMPTED r . MANUALLY UNLOCKED

E ,'TERMRAIN 1-I,. OTHER--- MA L O DE i, EXTENNAL. FORCee•
1"-I . +AmNol.,,•oI-79. UNKNOwN i

U]4. GAINING ALTITUDE 
A.ETENLJOC

TERRAIN CLEARANCE AT TIME OFt 6 CANOP JETTISON HANDLE

A 1. ESCAPE (FEET) PARACHUTE OPENING (FEET)E 9. UNKNOWN

B. 1. AIRSPEED AT TIME OF ESCAPE KIA$ I7 IOTHER (DESCRIBE)
2. GROUND/FORWARD SPEED (IF NOT AIRBORNE) K• 'r'

EJECTION
PaO~CTIV .EETA, INTJENL C. METHODli '

HIN S P FASTENED LMET VISOR LOWERED AR RESTLE RACE

YES NO UNK YES NO UN1

I. BEFORE •MEROENCY F 2 UN I.NTENTIONAL 2. FACE CURTAIN

. ,. D--N ERS 9--.- UNK3OWN 3, SEAT PANHANDLE

3. DURING CHUTE LANDING 0i L --1 E L 1 FI a. INITIATED y 4i. SEAT SEQUENCER

4. "MIN STRAP FASTENED SNUGLY YES NO UNK 1. T.1, PERSON 5. IMPACT

S. NAPE STRAP FASTENED SNUGLY YES. l O 7 7NK 2. A--E PERSON NT FIRE

RIIO LANYAROt 3. EXTERNAL FORCE I MECHANICAL FAILURE
A. p•• URVI/A F'P.. t'1•.E•f. UNI(NOWN 8• . OTHER EXTERNAL FORCE

EAVILABLE, NOT CONNECTED 9. NOT A FACTOR IN SUIVAL

1. PRIOR TO EMERGENCY 1. __ACTOR IN SURVIVA6_t.UNKNOWN

E1 NO D EMERNODY POSITION AT EJECTION (.s u.,mpared ., opuInl1)
1. DUING EERGENON. SURVIVAL

:3. TIME UNKI'OWN 3- FACTOr IN NOH-SURVIVAL 7 I HEAD HS
O2PTIMAL I

1].. NA/NOT AVAiLABLE 9. UNA(NOWN IF 4ACT-R FORWARD
SUPWARD

9. UNKNOWN

AUTOMwATIC LAP BELT RELEASE UNKNOWN 9

U] I. DID NOT OPEN OR RELEASE 3. OPENEDIAVERTENTLY EJECTION SEAT

1 .R L.EA SED AOTOMA TCA,.', LY - II
ASDESI.NED IU. UNKINOWN HOW RELEASED I. FULL UP 3. INTERMEDIATE POSITION

U]2. OPENED MNUAI.LY U] 9. UNKNOWN IF RELEASED [- 2. F"ILL DOWN U] 9. UNKNOWN

REMOVAL OF AIRCRAFT CANOPY MET.nfD OF SEPARATING MAN FRO;A SEAT

A INTER B. ,NITIATED BY 0 F DID NOT $EPARATV El 4. PERSONNkL. PARACHUTE

F__ . INTENTIONAL ,1 .- THIS INDIVICUAL SEAT EPARATO- - .OTHER

2, UNINTENTIONAL, SELF-INDUCED U 2. ANOTHER INDIVIOLAL 0 2. SONTANEOUS.TUMBLING L ,. NKNOWN

]. UN"INTENTIONAL., MECHANICAL U UNKNOWN 3. 2 ,SH.ON SE.L TMA I

]9. UNKNOWN

A-.6

• ++ ; "[* • -'+l- r I "• I II iI+j
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Reiaort Form BTI 73 -

DESCENT DATA

TYPE Of SEAT SEPARATION LANDING CONDITIONS

a.NN .PRCUEA TOTAL WEIGHT UNDER PARACHUTE: 1.9_____________LS
B. ONE3, ARAHUT 9.SURFACE WINDS ______________________KNOTS

El . ROTARY A. SNUBBING LANYARD c RGE YCUE E .Ei

El2 LADRD DISTANCE DRAGGED: YAD

METHODS 01' DEPLOYING PARACHUTE PARACHUTE LANDING POSITION TECHNIQUES

1l . NOT DEPLOYED S.SAICLN A. El . COULD NOT SEE 0. 1. MUSCLES TENSED

El . AUTOMATIC TIMER 0 6 MANUAL 1. LOOXING AHEAD 2. MUSCLES T0O TENSE

T 2 ANEROID I. OTHER 2. LOOKING DOWN 2. TOO RELAXED

El3. SALLIS',C DEVICE []9. UNKNOIWN El . OTHER 8. OTHER

E 1. ZERO LANYARD U 9,UNKNOWN 9 . UNKNOWN

PAAHT PNN HC l1. FELL OSLIQUEI V, .I PROPER POSITION

I. NEGLIGIBLE E]2. Livent E 2. FLII. SIDEWAYS 2. KNEES LOCKED

2.MDRT 9 ~~w . FELL FORWARD 3. ARMS IN 0OOR POSITION

OSCILLATIONS I.l!II. M-TTSVR UNENOVIN EliOTRElOTE
B.~E CU G ADIG UNKNOWN 9] . UNKNOWN

PARACHUTE DAMAGE U..G,ah. f DEPLOYED REPORE LANDING

I1 SE VERED SHROUD LINES 3_____ , TORN PANEL~.-MAJOR_____1YE NO 9UKON

2. M ISSING PA N ELS __ _ _ _ _ _ _ _ _ 4. TO WN PAN ELS..M IN O R _ _ A , S RV IVA L KIT

CAUSE OF PARACHUTE DAMAGE LIERF

El . PEHINO~r SNOC ]. IN TREES

[1 L . FCUI.SO ON EJECTION SEAT El . )IRAGGING IETO AE AT CHUTE LANDING

El . FOUL EDON A/ B. OTHER (DESCRIBK) 1, i DIRrCIrLY FACING El4. QUARIERING, SACK

ki F IRE El9. UNKNOWN El2. FACING AWAY El 5, DIRIELTLY SlOE WAYS

ElS. OH LANIDING El ý QUARTERING, FACING El9. UNKNOWN

SURV IVAL. NAP RATIVE: Did YOU have any problems withi any of Vour jurvIval equipmentý (SEEK Kit, Flotation Equipment, Signaling Equip-
ment, Clothing, Etc..)
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Report Form BTI1 73 -

Plems answer starred *questions only i! resce was attempted prior to capture.

Time on ground before capture Hre. Min.

CONDITIONS PREVAILING AT SURVIVAL SITE (If widely variable, gilue range)

A. WATER TEMPERATURE _ IFTRAI .WET

B. AIR TEMPERATURE -_____ ýF LJ1. OPE.N GORUND IJ S. WATER Li.~ UNKNOWN 1I I CLEAR Li6. SLEET

C. URACEWIOS __________KNTS2, WOODS/JLINGLE 6. ICE/SNOW El2. OVERCAST 7. 40,IL

0. WAVE HEIGHT ________ FEET

E, WAVE FREQUENCY _ _ PER MIN. 3. MOUNTAINS 7. SWAMP El3. FOG 0l . OTHF.R

SURVIVAL TRIENSERT a. OTHIER Li4. RAIN L . UNKNOWN

SURVIVAL~ TRIIGS. SNOW
Type Trainingg Last Location HeIP* *RI!SCU1E EQUIPMENT USED (Use numbers to ithow sequence)

A. WATER SURVIVAL:
1. Ma~lnenencelswIm A A.$LINO Li -.GRAPNEL

2. Ollbort Dunker .-SET ElN. -OARDING LAi2DEM
3. Parachute Drag ______________fIr

4,~~~~~ -mesdCcpt~C CARGO NET Li -KNIFE/AXE/SAW

5.Immersedl Seat LiD*ROPIE Li - MAKICIIHIFT CARRIRR/SUFPORT

B. JUNGLE SURVIVAL 'a El Lir itPE i RRN El PIRST AID EQUIPMENT
C. ARCTIC SURVIVAL F El B.ASK'ETElSTE NERO El
D. DESERT SURVIVAL 5-TE EERTRSA

F. M U T I SURVIVAL (G nrl I.CO N- Li THELICOPTER PLATFORM

P.~~~~~~ -UVVL(eea)L DAVIT El U STRETCHER
G. OWEST

J -l RAFT V -CABLE CUTTERS
AMOUNT OF TIME SPENTt *Help Code L EEOCTES L *NLCFE ECEBO

0 -No Help K-WBIGCTESW-HLCPE ECEBO

in Water __Hris_____ Mitt. I -Poniblbe Help U! CHICAGO GRIPLi.SILPUHNT -

2 - efiIniteHWIp lYTNRISCIE
In Life Raft H-rs. Min. 3 -Unknown YUHR(ECIE

k *TYPE VEHICLE ATTEMPTING PICKUP

DIF ;,H RECU SL~fEAVE yEHICLE TO ASSIST I~RES.C.QL 1. YES El2. NO Ul~ NKNOWN

[]A. PAPACHUTCD ElC. DESCENDED LN AOERflEl. NORMAL. OROUND/WATER

0l B. JUMPED WITHOUT PARACHUTE D] . LOWF.XKD BY HOIST Y TE

HOIW DID YOU CONTACT RESCUE FORCES: lAfter election)I

Equipment commelit
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Report Form BTI 73 -

RESCUE DATA con't,)

SURVIVAL PROBLEMS ENCOUNTERED

1. TOPOGRAPHY WAMPS, MOUNTAINS,01 - INADEQUATE FLOTATION GEAR PULLED DOWN BY SINKING PARACHUTE OESEORAT ETC.), :,J

12. INADEQUATE COLD WEATHER GEAR E It - NTANOI.MENET (OTHER ýHAN PARACHUTE) I- t DARKNSS

F 5 - LACK OP SIGNALLING EQUIPMENT E [ - UNFAMII. *A 0 1N PROCEDURES/EQUIPMENT 2-- THROWN OUT OP RAFT

- 4 " LACK OF OTHER EQUIPMENT 12 • CONFUSI. DOAZED, DISORIENTED 21 ,1HAMPERED BY HILO DOWNASH

[ 1, ENTANGLEMENT (PARACHUTE) 13. I ATED BY INJURY 22 . PROBLEM BOARDING RESCUE VEHICLE

- 66 * DRAGGING (PARACHUTE) 7 1t, POOR PHYSICAL CONDItION 23 22 THIRST

S?-PARACHUTE HARDWARE PROBLEM [ s 1 EXPOSURE (HEAT, COLD, SUNBURN, ETC.) r 24 MUNOER

-- lB. ENTRAPMENT IN AIRCRAFT [3 I. FATIGUE 23. INSECTS, MAK ES, ANIMALS, ETC.

[ o , OTHER [3 17-WEATHER 2j ,.•SHARK$

*PROBLEMS1 THAT COMPLICATED RESCUE OPERATIONS (If rescue attempt um attempted)

[3 1 - FAILURE OF RESCUE VEHICLE (MECHANICAL PROBLEIES) It • PANIC/INAPPNOPRIATE ACTIONS OF PERSON BEINO RESCUED

[3 52 * INADEQUACY/LACK O0 RESCUE VEHICLE El It. RESCUE VEHICLE ACCIDENT

7 `13 L FAILURE OF RESCUE EQUIPMENT HOWT, 67C,. [ I I, COMMNICATIONS PROBLEMS

mr4 . INACVEOUACY/LACK OF RESCUE EQUIPMENT IS - DRAG/ENTANGLEMENT BY DEPLOYED PARACHUTE

[3 . INADEQUACY OF RESCUE PERSONNEL KNOWLEDGe!TRAINING [3 19 TOPOGRAPHY (ROUGH SEAS, MOUNTAINS, ETC.)

0 ]6 • INADEQUATE MEDICAL EQUIPMENT 31 21. INTERFERENCE FROM OTHER VEHICLES

m3 7 • INADEQUATE MEDICAL FACILITIES 21 VICTIM PULLED AWAY NY EXTERNAL FORCES

#3 . - YEHICLE OPERATOR FACTOR (POOR PROCEDURE) [3 22. WEATHER

[3 59. RESCUE CREWMAN ASSIST HESITANCY [3 2 DARKNESS

L f -I. FIRE/EXPLOSION L 24- WEIGHT/DRAG PROBLEM NOT DUE TO PARACHUTE

I 2s- HAMPERED BY PERSONNEL/SURVIVAL EQUIPMENT OF PERSONII _ NTRAPMENT IN AIRCRAFT BEING RESCUED

[3 12 • PHYSICAL LIMITATIONS OF RESCUE PERSONNEL [l 26 - FLOATING DEBRIS

2• . PRIMARY RESCUER DELAYED AWAITING FUTILE ATTEMPTS
I), '- PHYSICAL LIMITATIONS OF PERSON BEING RESCUED. BY OTHER RESCUERS

[314 - CARELESSNESS OF RESCUE PERSONNEL [3 - HAMPERED BY HELICOPTER DOWNWASH

*NARRATIVE ON PROBLEMS WHICH COMPLICATED RESCUE ATTEMPTIS): (Cont't, on beck) Personnel, Enemry, Equip. etc,)

A(.
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R-dpo.-t Fori BTI73 -

I. Plow iist in order of importance, the major things that caused problems during the escape thru capture portion of this mishap.

A.

B. ,

C.

2. Pleaso list In order of Importance - 3 recommendations which you feel would be beneficial during the escape, survival arid/or raecue phase of
this type of mishap.

A.

C.

Alo

~,
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APPENDIX B

MIA/KIA CASES NOT INCLUDED IN STUDY GROUP
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APPENDIX C

EXCERPTS FROM PRESENTATION OF
LCDR GEORGE T. COKER, USN

APPEARING BEFORE THE BOARD OF DIRECTORS
OF THE NATIONAL LEAGUE OF FAMILIES

OF AMERICAN PRISONERS AND MISSING IN SOUTHEAST ASIA
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i~rom all reports I received, if you had a good chute you obviously are going to b" a i'POW. I thi:nk I can
substantiate - and III try to do it right now - that if you are coming down in a parachute, just shot down, and you
just got out of your aircraft - you do have a parachute - you're not dead in the parachute yet, anyway - your
chances of making it to Hanoi are 50.50. That's going to be very difficult for you to accept, and IIl try to show you
why I think that way, but I will stand on that percentage.

To begin with, I mentioned before they are, blazing away like all get out at you, usually with 3 7's - 37's are like
a huge machine gun bullet that has a tracer on it. You are just hanging there, limp in the chute, and there is nothing I
can do, this junk is coming up all around me, it's just a matter of one of them finding the same spot in the sky that
I'm occupying at that time. If it happens, I'm dead; and if it doesn't, I'm alive. There's nothing I can do about that. I
can sit up there and kick my legs all I want to. Usually Im so seared, and so much in shock, that I just don't budge,
There is nothing that we can control about that. To put a percentage on that, I could just try to grab something out
of the air and say maybe 5 percent of the guys could be lost that way. It's very real because, as I said, we have seen
people shot dead in the chute beyond any shadow of a doubt to the ability to report it. How many more were we,
close to, and we know that they were being shot at .- and POW's can tell you time and again, like several hundred
examples, where they were conscious of that junk coming up around them. How many other people who never came
hon* whom we have never head of that were shot dead in their chutes? Perfectly healthy, 100 percent strong
individual in a good chute, talking on his radio, or trying to anyway, coming down, no reason not to be a POW, and
does not even reach the ground alive. There's your first cut.

flow many guys, again, deed that way? This is immediately upon landing. I would venture to say this is where we
,. lost most of the guys that should be POW's; strong, healthy guys in a parachute who could, we claimed, reach the
*=: ground alive, but are killed within five minutes because of the fear, and the way the North Vietnamese hunt you

down. A big section are lost immediately.

Another one that leads into a lot of erroneous reports and a lot of false hopes that I would share with you if I
had not been there and seen the way the North Vietnamese operate.

A guy gets down and is not immediately captured, or is nut inmmediately surrounded. Hie has an opportunity to
evade. This was not my personal opportunity. They were waiting for me with open arms - but a lot of guys did
evade. The guys that evaded and ended up being captured have very hairy stories; and the reason is, the North
Vietnamese again, they're petrified of you.

Let's say there's a small hill - this happened to Jack because he did come down on a little hill - and there was
just a little tiny hole, a dugout, so to speak, and he was jutt sitting in there. lie couldn't go anywhere because there
were bullets going all over tOe place. the North Vietnamese come up the hill, all of them had guns, and they are just
mowing the place down. If they think you are in the bush, they'll shoot all through it, and then they'll go and look.
That's not necessarily because they are vicious - not that I like to the people or want to justify them, but they are
simply petrified. They shoot first and ask questions later. That was the experience up there, to a man.

Jack was only grazed on the hand. lie was down low, the bullets were going all around him, finally, when they
saw him, the soldier realized that he had Jack, but if being afraid, lie could have blown Jack's brains out. So I say, a
lot depends on the cover. If you are in a very hard place to get to that has a hard access, the odds are actually that
youll be killed, because there's no way, as there was with Jack, they finally come up on you and there you are, you
know, completely in the clear, hands up, no weapons, so that they'll stop. If they have to peek around the corner, I
can guarantee you it's going to be first with a few bullets, and then they'll peek around the corner.

Again that's really somewhat justified. There are a few cases where the Yank has had the opportunity to fight
back, and theyll be lucky not to have their brains blown out because we will do it every chance we get. So it'. not
completely unfounded.

C-2
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The thing is, we lose a lot of guys right there - yet the report will cornme back, especially if he was on the radio
on the ground, you know, "Well, gee, he's resisting, he's out," you know, "he's evading. lie's got to be a POW then."

I would have agreed with you in 1966. Today I have to totally disagree with you. Because our experience will
indicate that if you are resisting, the odds now are not that you will be a POW; the odds are that you are going to be
killed.

A lot of guys did evade. A lot of guys did resist and they were picked up; whereas, if they had surrendered, they
wouldn't have been picked up, quite obviously. We probably lost a lot of guys because of that, who were killed right
there by the North Vietnamem. That's very unfortunate, but that's war; it's not nice. We cannot afford the
philosophy of surrender. We must reskt as long as we have the means to, and I'll back that philosophy to the end.
However, it cost some guys their lives.

So. there, the guy should be alive, he should be a POW, today to me means he is probably dead, simply because
"he was, in fact, alive on the ground; because he was, in fact, on the radio; because he was in contact with us; because
that meant he was resisting and the North Vietnamese had to track him down. Now the way I view it, his odds of
being alive are very slim. lie will not become a POW. I have a lot of stories to back that up of guys who have escaped
and the way they were captured. Of course, all these cases, often they were found in some fairly open areas. The big
thing was that there were no erratic moves, but they could sense - and some guys actually were shot - alive, but
were shot because they made just that, an erratic move, a sudden move, a guy came up from behind, so the guy is
still holding his gun, and they shoot first and ask questions later.

Now, you get on the ground and we get into a very unpleasant topic, and that's when they are downright hostile
to you after they have, in fact, captured you. Five, 10, 15 minutes have gone by, you are now a bonafide POW in the
hands of the North Vietnamese, somewhere in North Vietnam, but not llanoi. They are not particularly friendly.

Normally, if you were shot down in the panhandle down there, around the southern part of North Vietnam, the
militia and the people were ready to tear you apart; and, again, probably for some pretty damn good reasons.
Usually the military almost saved you. Well, in my case, it was the opposite; considering the situation, I thought they
treated me halfway decent. I said that's "considering the situation." They are my enemy, they are very hostile, but,
you know, they weren't downright animals to me immediately. When the military got hold of me they really put me
through the program - so that was kind of opposite.

You've heard of the "Hanoi Parade?" That was one example of how the people could be psyched up there, even
in Hanoi. Well, you were paraded individually down in the panhandle. I had, not a parade, but a little "showing."
They dragged me out into kind of a crowd, and that night it was like sitting in a pack of wolves, and they were
closing down ready to, literally, tear me apart by hand. The guy was using me as a scapegoat, psyching the people
up, and when they were literally ready to pounce like wolves, he yanked me out, calmed them down, started
psyching them up again, and dragged me back out in the center of them. I went through that little experience three
times, and every one of those three times I did not think I was going to come (lot of that circle alive.

That's a common story - that's as common as paper is in the United States. Nothing exceptional about that; and
some a lot worse. Guys were forced to run a gauntlet "Indian style" with a hundred armed Vietnamese on the sides.
Then they proceeded to beat the hell out of him as he passed. These are little games they can play with you.

I survived because that boss.man had final control, but it was close. What happens when he loses that control at
the last second? What happens when that Yank droesn't make it down to the end? There are some reallh vicious guys
at his sides who downright club him with a rifle butt and give him a fracture. lie falls to the .round and they still
manage to take a few more cracks at him before they can pull him out of there.
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Again, I am, forced to believe that for every guy that survived that, there are :. ys that died front it; probably o,
a one-to-one ratio. This bit about being put in front of a group, run u gauntlet, b.Jng paraded - out of 350 POW's
that I am personally clooe to, I would venture to say I could give you 2C0 rmi good stories of exactly that type of
situation.

So, again, the odds of staying alive, from the healthy chute, down to the ground, are being taken away veri
rapidly.

If you can survive all that, the odds are you'll make it to Hanoi. You've pretty well survived. You've been shot at
in the chute, you've not been shot immediately on the ground, not shot if you're evading or resisting, and not
perished if put before the people in some kind of parade performance, then you've Cot the other 50 percent that
makes it.

Once you get to Hanoi, you're going to have about a 95 percent chance of makina it. But it's 50 - 50 from the
healthy chute to Hanoi.

Or maybe I should clarify that. In one respect, when I say 50 - 50, that's from a ,hute, period; not a healthy
chute., Because part of that 50 pexcelit fatality will have to go to injuries. I am figuring loostly - and I hope you
have the idea: don't quote statistics all the time - if you're injured, you are really hurting, and hurting bad, Not
because they would not necessarily give you medical attention - although that was certainly a fantastic
problem - not because the wound itself was that bad - although a lot of times that was a problem. 1he big killer
"was infection. They couldn't stop it amongst themselves when they had, by their standards, very good medical
attention.

It was so bad that guys would have real serious problems after the North Vietnamese tried to operate on them a
few times; after thut they would say, "No, thanks," because the infection got them. They might fix a bone, they
might fix at arm, they might do all sorts of things, but then they end up wiping you out because your body is
riddled with infection., That was a killer over there. It's a hot climate, along with zero hygiene, and it tore people up.
The least little scratch could lead to death over there, and that ih not an exaggeration.

You get a little scratch there on your fingertip and very likely it would become infected - this happened up
there to our own people - and that finger winds up blown up to the size of a baseball - not just a bameball, a
softball - and wind up in one case, completely draining every bit of tissue front about here down on a hand
[indicating] before finally they gave him enough medical attention to overcome the infection. That finger wasn't
chopped off, it wasn't shot at, it had nothing to do within oeirng a POW, except that he was denied medical
treatment, it was infection. This is going to explain one thing right off the bat: Why are there no arnputees'W There's
no way in hell an amputee cotdd live. No way. To do it would take an absolute miracle. Not because of loss of
hlood; not because thcy didn't get medical attention; they could do everything in the world for him, and nearly
everything else in the world being equal, he would live, but infection is going to kill him. I would not even look for
an amputee.

It's almost fantastic - sonte of the problems which many of us had with infection. If you are injured, you're in
trouble,

To give you a very real example of this, is my own case. My leg was injured. It became infected. If I had been
I week later getting to Hanoi, I don't think I would have lived. When they finally got me there, I had to go to the
hospital for an operation - this was 3 weeks later. When they took me in there I thought they were going to cut my
leg off. But they cut it open and dra, -ted all the junk out, and they gave me enough medication that I overcame it.
And I consider myself ane of the luckiest medical cases up there. It was a very small injury, really superficial,
nothing major - but it b.ecame infected. One more. week and I would have been dead.
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A lot of guys, if they were shot down in the pasthjandle, or in any remote area .- and this is where Laos will come
in, particularly - they might not.- well, not only might not, they definitely could not make it to Hanoi that quick.
At Hano. was the first time that you had any opportunity to get halfway decent medica! attention - if they wanted
to give it to you - and they didn't always want to do that. A lot of guys spent 6 weeks getting up to the main POW
system in Hanoi. If they were injured, they're not going to make it. If it's a bad injury, it bhcomes infected. That's
why there are a lot of bone injuries. Quite a lot of the bone injuries were internal. All right, they might not heal
them, particularly, or set them, but guys - you can't see it in their clothes - but guys have all kinds of crazy bone
injuries. That they could survive because most of the time it didn't get infected. With open cuts, you know,
lacerations, then there's not too much chance.
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